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∑
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4u4 + · · · ,
r = #2r2 X = #x T = #
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A = A(T, ξ) ξ = X−vτ
v = 3α − 5β
u2 = − iA
2
36(1 + i(α− 5β)/6)e
2i(x−ct) + c.c+ f(X,T, τ).
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.
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√
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∂w
∂t
+ u
∂w
∂x
=
[
r −
(
1 +
∂2
∂x2
)2]
w − sw2 − w3,
∂u
∂t
+ u
∂u
∂x
= σ
∂2u
∂x2
+ bw
∂w
∂x
.
x ∈ [0, l]
x #→ x + V t u #→ u + V w #→ w V
x #→ −x u #→ −u w #→ w
s→ −s w → −w s ≥ 0
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.
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√
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∂X2
+
∂|Aˆ|2
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)
∂2ψ
∂X2
.
eiLX+ΛT
Λ3 + (8 + σ)Λ2L2 + 2r2Λ
2 + 8(2 + σ)ΛL4 + 2r2(4 + σ)ΛL
2 + 16σL6 + 8r2σL
4 + 8ba20L
4
+ 16ba20qL
2 +
64
27
s2ba40L
2 = 0.
Lq b
L
L L
L
b < 0 b > 0
L L Λ = Λ1L + Λ2L
2 + · · ·
Λ1 = ±2a0
√
−6r2b(27q + 4a20s2)
9r2
,
Λ2 =
2ba20(27q + 4s
2a20)
27r22
− σ + 4
2
.
Λ1 b(27q + 4a
2
0s
2) < 0 b
b < 0 b(27q+4a20s
2) < 0
q > −4a20s227 b > 0 b(27q+4a20s2) < 0 q < −
4a2
0
s2
27
b(27q + 4a20s
2) > 0 Λ1
Λ2 q = −4a
2
0
s2
27 Λ2 = −σ+42
b < 0 q < −4a20s227 q Λ2
b(27q + 4a20s
2) > 0 Λ2
b > 0 q > −4a20s227 q
Λ2 b(27q + 4a
2
0s
2) > 0 Λ2
q b(27q + 4a20s
2) > 0
b < 0 q < −4a20s227 +
r2
2
(σ+4)
4ba2
0
b > 0 q > −4a20s227 +
r2
2
(σ+4)
4ba2
0
L
L L
Λ = iΩ
Ω3 − 8(σ + 2)ΩL4 − 2r2(4 + σ)ΩL2 = 0,
(2r2 + (σ + 8)L
2)Ω2 − 16σL6 − 8r2σL4 − 8ba20L4 − 16ba20qL2 −
64
27
s2ba40L
2 = 0.
Ω
− 864σL4 − 432r2σL2 + 108ba20L2 + 216ba20q + 32s2ba40 − 108σ2L4 − 1296r2L2 − 1728L4
− 216r22 − 54r22σ − 27r2σ2L2 = 0.
b < 0
b > 0
L
b < 0 b > 0
r2 b
2
0 = a
2
0/r2
L′ = L/
√
r2 q
′ = q/r2
q′ = A+BL′2 + CL′4 ≡ q′o(L′),
A = −4s
2b20
27
+
σ + 4
4bb20
,
B =
(σ + 8)2 − 16
8bb20
− 1
2
,
C =
(σ + 4)2
2bb20
.
Λ = 0
2σL4 + r2σL
2 + ba20L
2 + 2ba20q +
8
27
s2ba40 = 0.
q′ = A¯+ B¯L′2 + C¯L′4 ≡ q′m(L′),
A¯ = −4s
2b20
27
,
B¯ = −bb
2
0 + σ
2bb20
,
C¯ = − σ
bb20
.
L′
L′
L′
q′o(L
′)→


∞ b > 0
−∞ b < 0
q′m(L
′)→


∞ b < 0
−∞ b > 0
b > 0
b < 0
L′
−4s2b2027 + σ+44bb2
0
< q′ < −4b20s227 b < 0 b > 0
−4b20s227 < q′ < −
4s2b2
0
27 +
σ+4
4bb2
0
L′
b < 0 q′ q′ = −4s2b2027 + σ+44bb2
0
B C
q′ q′ = −4s2b2027
C¯ B¯
B¯
b > 0 q′
q′
C B
B
B¯ C¯
q
b < 0
q′ −4s2b2027 + σ+44bb2
0
< q′ < −4s2b2027
q′
q′
q′
b > 0
b
b = −10 s = 0.8 σ = 10
L′ L′ −2.0012 < q′ < −1.9845
B¯ C¯
L′
b < 0
b > 0
q′ = −3.1706 L′ = 2.2322
−2.0012 < q′ < −1.9845 L′
b b = 10
q′
L′ −0.1731 < q′ < 0.0186
s = 0 σ = 1
b = −5 L′ −0.4375 < q′ < 0
q′ = −0.0754 L′ = 0.6814
L′ −0.4375 < q′ < −0.0754 b = −1
q′
−3.4375 < q′ < 0
s = 1 b
b = 20 σ = 4 L′
−5.3333 < q′ < −5.3306
q′ = −6.6146 L′ = 2.3184
q′ = −5.3333 L′ = 0
b = 40 σ = 5 L′ −0.1905 < q′ < −0.1467
L′ −0.1905 < q′ < −0.1519
r
r r > 0.0021
b = −10 s = 0.8 σ = 10 b = −10 s = 0.8 σ = 10 b = −10 s = 0.8 σ = 10
b = 10 s = 0.8 σ = 10 b = −5 s = 0 σ = 1 b = −5 s = 0 σ = 1
b = −5 s = 0 σ = 1 b = −1 s = 0 σ = 1 b = 20 s = 1 σ = 4
b = 40 s = 1 σ = 5
σr
b
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Appendix A
∂u
∂t
=
∂mu
∂xm
+ F (u, t).
F
t
duˆn
dt
= cuˆn + Fˆ (u, t),
u
u =
N/2∑
−N/2+1
uˆne
inkx.
k = 2pi/l l c = (ink)m
Fˆ
O(N2) O(N logN)
uux uxxxxxx
uxxx
“ ”
du
dt
= cu+ F (u, t).
un+1 = une
ch + {[(ch+ 1)ech − 2ch− 1]Fn + (−ech + ch+ 1)Fn−1}/(c2h).
h c = 0
c → 0
|ch| ( 1
an = une
ch/2 + (ech/2 − 1)F (un, tn)/c,
bn = une
ch/2 + (ech/2 − 1)F (an, tn + h/2)/c,
cn = ane
ch/2 + (ech/2 − 1)(2F (bn, tn + h/2)− F (un, tn))/c,
un+1 = une
ch + {F (un, tn)[−4− hc+ ech(4− 3ch+ h2c2)]
+2(F (an, tn + h/2) + F (bn, tn + h/2))[2 + hc+ e
ch(−2 + hc)]
+F (cn, tn + h)[−4− 3hc− h2c2 + ech(4− hc)]}/h2c3.
c = 0 |ch| ( 1
c → 0 c = 0
|ch| ( 1
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